Abstract Plastic injection products have been widely used in various electronic appliances and high-tech commodities. However, plastic injection product manufacturers have to spare no efforts to shorten new product development period to introduce new products into the market ahead of other competitors, gaining competitiveness and satisfying customers. The manufacturers cannot only get big target market share rapidly but also the advantage of leading the product price in order to survive in highly competitive market. This paper proposes the cost estimation approach of feature-based plastic injection products by using hybrid artificial neural network and genetic algorithm. The proposed method is to dramatically simplify and shorten the complex conventional cost estimation procedures and the requested computation parameters of plastic injection products. The case study demonstrates the efficiency and effectiveness of the proposed model in solving the cost estimation problem of plastic injection products at the development stage.
한국산학기술학회논문지 제12권 제7호, 2011 the cost at different stages of product design [2] . If all the production problems can be solved as early as possible at the initial design stage, the huge cost resulting from modification at post-production stages can be greatly reduced.
Niazi et al. pointed out that back-propagation network (BPN) could be applied for training to deduce unprecedented problems by accumulated knowledge and information [3] . McKim proposed the discussion on applying BPN in cost estimation projects and obtained the fast response cost estimation at initial product development stage [4] .
Although Artificial Neural Network(ANN) is an effective algorithm, there are only few approaches to design the network and most of them rely on iterative procedures. ANN architecture is still designed through a time consuming iterative trial and error procedure. In order to make ANN-based cost estimation approach more efficient, there is a need to improve the convergence speed and reduce the computational complexity of ANN.
The main purpose of this study is to develope the cost estimation model for plastic injection products in the initial stage by the advantages of hybrid ANN and GA approach. In addition, the hybrid approach is proposed to reduce the computational complexity and time required to design the ANN for the cost estimation model.
Overview of the Hybrid Approach for Plastic Injection Cost Estim ati on Model
In this study, we adopts BP algorithm for ANN training. Sometimes, it may perform poorly on some problems and some shortcomings exist related to employed search process. There is a need to conduct a large number of experiments with different combination of inputs designing the network for each new combination evaluating the performance to find the best network model.
It is a time consuming trials and error approach; in addition, it is hard to understand the network model topology.
GA is a search algorithm based on the mechanics of natural selection and natural genetics and has capability to search a large number of combinations, which there may be interdependencies and redundancies between variables [5] . GA is a very effective and robust approach in solving problems from a wide range of applications, which is difficult to solve with traditional techniques. The purpose of this paper is to present an alternative network design approach for ANN applications using GA for input selection, topology determination and parameter op timization..
In this study, GA is used to find the best combination of effective input features, topology and learning parameters of ANNs to provide a solution with less computational process. This is an important point especially in case of reasonably sized ANN problems, since cases for combinatorial problems of this type.
Plastic Injection Cost Estimation Model with a Hybrid ANN and GA Approach
This study is to establish a hybrid approach for its Table 1 . In accordance with the cost estimation model parameters in Table 1 , we collect the relevant data after distinguishing each spare part' features into material features, form features, and molding conditions and parts of the sample data after collection are as shown in Table   2 . Table 3 shows the partial list of part feature data of a notebook. 
Experimental Results
This study will refer to three test appraisal benchmark data as follows:
(1) MAE (mean absolute error).
 is the estimated value.
 cross-validation data index,      .
 total number of cross-validation data.
We can learn the diversion rate between the real value and the estimated value by MAE value. The smaller the value is, the smaller the diversion rate is leading to better results. 
Conclusion

